General information
Flash column chromatography was performed using Silica Gel 60 (230-400 mesh).
1 H NMR, 13 C NMR and 2D-NMR spectra were recorded on a 500 MHz Varian DirectDrive 500 MHz NMR spectrometer. IR spectra were recorded on a Nicolet 380 FT-IR spectrometer in KBr pellet. High resolution mass spectra were obtained at the University of California at Riverside Mass Spectroscopy Facility.
Synthetic procedures:
OH NO 10-Nitroso-9-phenanthrol (2) 9-Phenanthrol (1.65g, 7.42 mmol) and ethanol (30 mL) were taken in a 150 ml flask. The mixture was cooled to 0 o C and H 2 SO 4 (3 mL) was added slowly. This mixture was cooled to below 0 o C using ice-salt mixture. A solution of NaNO 2 (0.81 g, 12.89 mmol) in water was added cooled and added to reaction mixture dropwise keeping the solution around 0 o C. This reaction mixture was stirred at this temperature for 7 h. The precipitated product was filtered, washed with 50% aqueous ethanol and then with a little ethanol to give pure 2 (1.55 g, 81.7 %) as a greenish yellow solid. IR (KBr/ν cm -1 ): 3445.0, 3058.0, 2925.1, 1600.0, 1525.7, 1143.6, 1107.5, 978.5 . 1 H-NMR (500 MHz, CDCl 3 , δ): 8.42 (dd, 1H, J= 8Hz), 8.37 (dd, 1H, J=8Hz), 8.20 (d, 1H, J=8Hz), 8.12 (d, 1H, J=8Hz), 7.80 (t, J=8Hz), 3H) .
13 C-NMR (125 MHz, CDCl 3 , δ): 137. 8, 136.5, 130.3, 129.6, 129.4, 129.3, 129.1, 128.9, 128.6, 128.5, 128.3, 124.2, 123.7, 123.6 . HRMS (m/z): calcd. [M+H] + 224.0712; found 224.0710.
5-Iodo-2,3,3-trimethylindolenine (3)
A solution of 4-Iodophenylhydrazine (1.37 g, 5.89 mmol), isopropylmethylketone (1.40 mL, 13.0 mmol), EtOH (20 mL) and concd H 2 SO 4 (0.3 mL) in a 50 mL round bottom flask was heated under reflux for 12 h. After being cooled to ambient temperature, the mixture was filtered and filtrate was added to distilled water (50 mL). The product was extracted with CH 2 Cl 2 (2 x 50 mL). The combined organic layer was washed 10 % NaHCO 3 (2 x 50 mL) and (3 x 20 mL) distilled water, dried over sodium sulfate, filtered, and evaporated under reduced pressure to yield 3 (1. 4, 148.2, 136.7, 130.7, 121.8, 89.9, 54.0, 22.9, 15.4 202.0, 149.3, 147.6, 143.7, 138.2, 122.3, 100.5, 60.1, 40.3, 26.7, 19.4 . HRMS (m/z): calcd. for [M] + 300.0244; found 300.0243. 49 mmol) in aqueous NaOH (1 M, 100 mL) was stirred at ambient temperature for 2 h. The product was extracted into ethyl acetate. The organic layer was dried over sodium sulfate and evaporated under reduced pressure to give 3.39 g of dried reddish brown solid. The reddish brown solid (3.31 g), 10-nitroso-9-phenanthrol (2.50 g) and ethanol (50 mL) were taken in a 100 mL round bottom flask. The reaction mixture was refluxed for 12h, cooled, and ethanol was evaporated. The product was purified using column chromatography with 2% ether in hexane to give 5 (3.17 g, 51%) as light yellow solid. IR (KBr/ν cm -1 ): 3072.6, 2957.4, 1588.8, 1479.2, 1321.8, 1170.0, 1102.6, 1026.7, 754.1, 720.4 5, 147.3, 136.6, 130.4, 129.7, 127.3, 126.7, 126.4, 124.9, 124.0, 122.6, 122.5, 122.4, 122.1, 119.9, 109.4, 98.6, 80.8, 51.3, 29.5, 25.3, 20.6 -2 g, 2.12 x 10 -2 mmol) were taken in a 50 mL 3-neck round bottom fitted with a condenser. The reaction flask was evacuated and N 2 was inserted. N-methylpyrrolidine (15 mL) was added to the reaction flask under N 2 . The reaction flask was stirred at 70 o C for 48 h under N 2 atmosphere. The solid was dissolved in ethyl acetate and filtered. Ethyl acetate was evaporated and the residue was chromatographed on silica gel. The impurities were washed initially with 1:1 methylene chloride-hexane and then with methylene chloride. The product was eluted with 2% ethyl acetate in methylene chloride to give pure 1 (0.27 g, 59.9 %) as light blue product. IR (KBr/ν cm -1 ): 3398. 6, 147.8, 141.3,138.1, 136.3, 133.1, 132.3, 131.3, 129.7, 128.9, 127.8 127.41, 126.7, 126.4, 125.1, 124.9, 124.3, 124.1, 122.7, 122.5, 122.4, 122.1, 119.9, 113.7, 107.06, 98.7, 91.0, 86.9, 64.6, 51.3, 29.5, 25.3, 20.7 (FSR-U340) , was directed through the side of a cuvette. The absorbance was recorded every 0.1 or 1s using the Ocean Optics software. The solution was irradiated, stirred while monitoring the change in absorbance till no further change in absorbance was detected in visible region. The shutter was closed and the sample was left in the dark till the spectrums resemble that of original solution. The thermal closing data was fit to first order reaction kinetics to obtain first order rate constants. 
5-iodo-

Binding study of open form:
The binding constant of the open form of 1 and 5 with metal catalyst was determined indirectly using kinetics assuming the model equilibrium in Scheme S2 below. This model assumes that there is only 1:1 binding ( Figure S7 ) in the open form and metal ion affinity of closed form of 1 or 5 has negligibly small (as evident from the UV visible spectrum of closed form of 1 and 5 in presence of large excess of metal catalyst, Figure  S8 and S9) binding constant values, (Table S2 and S3). A series of experiments evaluating thermal closure rates of 1 and 5 at various metal catalyst concentrations were performed. A 4 mL solution of chelator 1 or 5 in THF was prepared in a cuvette containing a micro stirrer bar. The cuvette was allowed to equilibrate to 25 o C for ~2 min. Light from a 200W Mercury Xenon lamp, filtered by 340 nm colored glass filter (FSR-U340), was directed through the side of a cuvette. The absorbance was recorded every 0.1 or 1s using the Ocean Optics software. Similarly, 4 mL solutions of 1 or 5 with different metal catalyst were prepared and their thermal fading rates determined after irradiation with 340 nm light. 
